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(57) Abstract: Present invention provides a hemoglobin and human serum albumin conjugate and its preparation. The 
conjugates has Mr of between 100-300KD, comprising 1-3 hemoglobin molecules crosslinked intermolecularly or 
intramolecularly and 1-3 human serum albumin molecules, which gained by following steps: prepared stroma-free hemoglobin, 
then coupled hemoglobin to human serum albumin and purified products using anion exchange chromatography. The protein 
conjugate has good characteristic using as a blood substitute. 
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(57) JffiS 

ft^tfr^fc 100KD- 300KD , 1 ~ 3 ^^i£fr^ftiU&& i jKfr 

j&->&K#) ^ # 4± . 
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AJa.^.^^) ^ ( human blood substitutes ), *PAJl&&JJ&&/8 & ( human red 
cell substitutes), AMMt^^, 

^^6^^^, ^SJ^^f-M,^, >5-*f&jMb. 

J&jk##^ £#$L4M5><^ itst^^. 

*,&£]#l*.ttlM'J; «*.*-f4t*9lfc^^*t*^ (Hb) 4MTil5*t^*. 

(Winslow RM. Hemoglobin-based red cell 
substitute. The John Hopkins University Press, Baltimore and London. 1992: 39 ). 
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i] £%L& (Rausch C W, Gawryl M S, Light WR et al. Stable polymerized 
hemoglobin blood-substitute. EP1093720. 2001-04-25 ), jfe£n-g-6^&4H^ 
£^£^7> PEG (Davis F, NHO K,ZALIPSKY S .Chemically modified 
hemoglobin as an effective, stable non-immunogenic red blood cell 
substitute. US 5234903. 1993-08-10 ), VA&.j&a.%L&& Mi $ 
( Adamson G J. Hemoglobin-polysaccharide conjugates. US 6500930. 
2002-11.31 ) 

120*), JLJ5jtif^jL«.^ifeJL«4t*.. 

Ajfeyfr^*^! (HSA) 67,000, ^jMI# J-L^-g-tlfyf , £A.#. 

*?> x -!MM*4feJfi^^ ft- £ K # JiA^tjfr &*k&ft$i^:&tf\ '16 
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100KD~300KD4a3. fa&th1 t Mki.&&fr^'gLn% 1 ~3 ^, 1~2 

if^^^Mit^f^i, #*^^fe*BJ!^^^iftAT*iWfe*fL (DocziJ. 
Injectable stroma free hemoglobin and its method of manufacture. 1976, US 
3991181 ),#S»J^&L*9JlfcfUf«.fe 0.22- 0.65 |imM,4^ 10 ~ 30KD 
J&*i±*l, 0.45 urn j&jKft, 30KD J^i±fciit#«*t3£. ft 

DEAE Sepharose Fast Flow* QMA Spherosil LS* Q Sepharose Big Beads 
(Amersham phamacia, Sweden), J^fjfcjfl pH^^ 6.6 ~ 8.5, pH 
<tL^ 7.0-7.8 ##SM*.>t&.» ^.>t>^*-Jt^7 10mM~ lOOmM, 20- 
50mMo PEG#ISt^,^/f, PEG400 ~ PEG4000, *Mt# 0.25% ~ 

10% , Vti&% 0.5 ~ 5 % , WiM^-f 95 % . m&^Tttfim^&jt 

#4~10°C. Ifal^-f^Ajfc.^^*^^. 

B ^ *M flWftl « * 6 4T ■&& , SUM*. Jfe&JUfc ffiXL&fa 
M, ^gsbMSr (NHS) Jfftikffl* 4iMfc3LJ& 
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— ^NB!PMr&: #<S-#J£2£-f pH6 ~ 12, ^i^^ pH7.5 ~ 9.5 
HEPES% m*Jr-&fr&4h&&#L4h#Llti&tfL* , ^6>f 1 ~ 

150mg/ml, 4fcik§r6>taML# 10- 100 mg/ml, j&p^3tJPUW , 2LJPUN-5*6 
>t^#^tb^ 3: 1-600: 1, tf>&% 10: 1-200:1, 4£#]iUal>&JL 4 - 55 
'C VLi&% 25~37°C, ^BtfaJ 0.1-48 'hBt, 0.5- 10 'hBt. 

pH6~12, >ffci£j# pH7.0 ~ 9.5 tijj&L* HEPES^ «#-&|Wfc4ft*,JBil 
«t4A«LJt**+. <g-6>t*ML# l~150mg/ml, ^&^&,taMt:# 5-60 
mg/ml, ^JJU&i&JL 4~55°C4L|a], >f£i&^ 25~37°C, , ^ 

3&5lf>J-^-g-&yf #4£#MS;# 3: 1 -600: 1, -fci£^7 10: 1~ 500:1, J0L&.tf\*l 
0.1-48 'Mtf, 4Li&% ,0.5-10'MH". ^.^'J-^jfe-^-S-^i^Ajk^^^-^^ 
(#^«|!M^fflT«*#*.£jMt^) i± Sephadex G ~ 25 JK, 
jkttteJ&i&lftJXAHtlti, B ftMHIf H.H'*. pH -fit, -fit pH tNSL£ 
pH 13, ^S.^-pH^®^^ 6-12, 7.5 - 9.5,&%~$:fa^% 

^Jt>& 1-48 'hBt. 

DEAE Sepharose Fast Flow* Q Sepharose Big Beads* Q Sepharose Fast 
Flow* SP Sepharose Fast Flow CM Sepharose Fast Flow ( Amersham 
phamacia, Sweden ). ft 50mM pH4.0 ~ 8.5, Vti&% pH4.5 ~ 7.5 
HEPES &L%$L J ?-ttM:%T'frM, 0.5 ~ 5mg/ml &AJo.yfr&& 

30: 1 -600: 1, 1 0: 1~500:1, ML&HW 0.1 ~ 12 'J> 

Ht, 0.5-10 'Mfr. !SJiil^Wl>|'*^f5Hri±*^**#|J&, # 

0.5 MNaCl ttifclM'^^&^Jtt^fctt*^^. 
& Sephadex G-25 *Ufcl±aM£, # NaCl. ^^S-^^ifeJK, 

&i±&&$fr.£-$-6aME.# l~5mg/ml, ^A.#^^^^^h— *Nr6^, 
|5jBt^T^^t^pHa, l£pH4f — #iU& P H;fem4.*n, £pH&W 
6-12, 4fe&# 7.5-9.5, 4t*4b^*6Jtjt*#|J5^*h— 
(t»^^BT«^«UMI.*J|.) 1-24 'hBt, 
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<f&$ . lfrii|Ufc£«J0i^;Sl£ fc "f-±*.f- 300KD #H-f 100KD 

%m^m^^f-^i pH4£L^J. 7.4, *J-f&2, 3— — #^-H">A^«t6j 

#A^-f-*#.*&— >WJf4-£'j'M . 

fi 1A ^jk^^)^«1^^^43^S-it 

s ib ftm&fcftM^b^mB&mit 

gritted TSK3000SW, 280nm 
@ 3 ^7 DEAE Sepharose Fast Flow ffl $ -J-&&&^£ 
Superdex 200 aUfcitfc&^&toJN* 

b #^»^#jL*JHLi±i*;& 

© 5 # SDS-PAGE £-;tfl&J&4fc ffl if 

1 ##$L^J;<g-6, 2#'flW4&, 3^#^jfa.vfr^^^, 4#*kffc# 
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%NaCl ¥j 20mmol/L KH 2 P04/Na 2 HP0 4 ( PBS ). ^<f'%L, pH7.4 ) *>f , 4°C 
lh; tt#4HI , *^&'fMR 10% SftikJkJk^ 2 te&telJ&^ifctfj 20mmol/L 
PBS&yf fe (pH7.4) , fo% lh gift NaCl 0.9%, *p#jfa.£££gj& 

SfcJHMfcSUfc. iM5 Millipore Pellicon#«i±^^^^-^C^->^i&#^^^ 0 

10KD #JI**i±fcRMr*^f-&f . f%4fr&LtoL&&i&&M DEAE Sepharose 
Fast Flow W*-f-^>R*f-^— PEG #l&iOMf , 5 
%PEG400 ¥) 20mM*#Myt>&> ^"f pHte^ 7.4 Si#A*f , i|Mfcifci±*$ 
jk£r.-g-&-"#-^ SDS-PAGE *,iMk**#-HM£ (9 lA^B), M^^J^J^ 
% 97%. #:^t>^>t.^ 10'C. J?] HEMOXia.^#^#r^^^^jk^^ 
# 50%^faifaA (P 50 ) ^7 25.6mmHg, Hill 2.41. 

2: fc-**fcie,.SJf*jfefe'Sr^^*J^ 

%NaClift 20mmol/L KH 2 P04/Na 2 HP04 (PBS) WC^fo, pH7.4 ) , 4°C 
lh; ##£-$r"$&>&&#^ 10%#al^&^2te^W&#^# 20mmol/L 
PBS H>t>& ( PH7.4 ) , #L$ lh NaCl 3fc.2Mt;# 0.9% , *p#jfa.*nfajfe 
•feR&$L$L%L a %Lft Millipore PelUcon.#3y^a±$|^^J!t*SL>^^l*t3£. 

30KX) ¥jmM.3tfefb-£c'bjtf-&M. Pfr&&.i3L$r&&%L& Q Sepharose Big 
Beads Wft-f-3t*>ft#fj&— ■jFA'ttS. *Mfc$SJt# 4°C. ^.PEG#I^L^ 
0.5%PEG4000 # 20mM^i&lgyt>&, *M lOmM <#-#&41>t 
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(hplc) #-aa#-¥ J *r(® 2) , Mttirffnsi^ft 95%. 

£;&#>J 3: l^-J&^9bJaJtir^f ^-N-^JMfcMSbiEJ&aS (MBS) — #51 

fc^HSA^^#3U^®^MBSiL,&, /Atftf^WigL&o Sj*., 
MBS HSA U3"^ JH^^^J^-^StS^. 10 ml t# 5mg/ml HSA 
(pH 7.8 HEPES ML^tiL ) m%JvJ^ 0.2ml # 30mM*&R,£.S*J&, !^>&T 
JUS 20 ^-4to BL^pTv 0.5ml #7 30mMMBS2&Sfc. ( — *f BfcJifc ), 4 
»TX£30 4Nfr. ^>^^ititSephadexG-25^.i±>^, i±i:tf 
MBS BA4t*6^*iLa*«ttW3St*Jtffl 

10 ml # 20 mg/ml jfe^^&^L^'J&itA 2 'hflf , v&^^^fi, 
*L^T-F£aLgj£2'h&J-. ^7v0.2ml^30mM^Z^®t,^^^jh.^ 

jk£n^-6 $Mt 60mg/ml, # pH7.5 # 50mM ^ HEPES fttf 

10ml, Zi— Sf-^^^jc-fef-^st^jk&L^-^^r^tb^ 500:1, 37'C7jc 
fe&fc&Ji ititSephadex G-25 ^^.it^^'I^^J , ^H>f^ 

pH9.5 ^ 50mM &Jn.l3L^r&: &-g-&=3: 1 (4&# 

) fa/^&<&&, 3rC7Y-&$kfcgL&. 48 *Mlt. 3L$U*^£ SDS-PAGE fcijMk 
9J, ^^tf^" 83 kD ^ 97kD<M^ £iL jMe^^^-^^*^ 16kD, 
^•Sr^^f-*^ 67kD, 83kD^#-^jfe^^'iL^jftL7j|-^^^^^4fe, 
97kD # 3U&# m — ^jfeyf 6 tffl&^fcfc . -ita/I^A T J&. 

#r*^J *A lmg/ml, pH7.0 # 50mM ift HEPES llyt^ ^ 

10ml, tt^^*^4 t *Hs^ 100:1, 37*07^^^^ 1 'hBt, 
iti± Sephadex G-25 *^i±&RH!Mfr*J > pH8.5 # 50mM 6«'g£ 

-mfiy^fc, 6^&=1: 3ip^jk^i.^-^. 37 0 C7K>§.^^ Me 
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10'Mtf. SDS-PAGE ^^kM.^ 83 kD jfe* 

^^ikS^*^ 16kD, frg-Gfr^fSLft 67kD, 83kD 

/8 50 mM HEPES >&( pH 6.6 )f-#f 5 ml Q Sepharose Fast Flow frffi , 
H 10 ml # 2 mg/ml jk>f^^-^^^)^, 4£^&50iMM^f -h. jftn/^Bf 

^-f-^G^fcifc^ 500: 1, >&^,£. 10°CT#j:, ##£e*H£. 2 
'J> Ht^-^J 300 ml 50 mM HEPES l^t * ( pH 6.6 ) fi(U& ?4l^J 0.5 M 

NaCHt 50 mM HEPES ^t^- (pH 6.6) SfcJfc, ifMMr£*fr. HMMfctfUtJi 
m 50 mM HEPES ( pH 6.6 ) -f-flf ^ Sephadex G-25 #J&i±jM£, Ji£* 

aSMfc+tfNaCl. ^-Mr^^ifcia*, SMt^ 5mg/ml, 

* # jfiLit-s-^ > isj at iW ^4£>t pH -tti 9.5/&>£4b # & <£- & ^ 

$ 50 mM ^&4£>t)& ( pH 8.0 ) #f 5 ml DEAE Sepharose Fast Flow 
4bf , ^ 10 ml # 5 mg/ml jfe^*6>£$&$&^, 4fc*£«.HtjM^|f Ji. ^ 
Ax^if^^i, -&^<g-6,f 10: 1, ^^^4TCT#I, # 

0.5'hBt^^] 300 ml 50 mM #Bfc«.5t*. (pH8.0) & 
^SUfl ^Mf 0.5 M NaCl ft 50 mM HEPES #L^%L ( pH 8.0 ) Sfcjft,, iffc&S" 
^ >|*JM&ISiDS JiJU 50 mM HEPES &yf>&( pH 8.0 >f-$fft Sephadex G-25 

ft NaCl. «Mfc<£*6ft*#.ifc, Ai±*JM*.f.* 
lmg/ml, *»>Mh**ft6*£, ION*. pHAL^ 8.0/!&>£4bft 

£*&#'J8: ^M&Z^ft^M-b 

300KD ^ 100KD ftilUljftlfr*fe6v*4fe t 300KD *M>-f 
100KD ¥j&fr t 'fiW?-to%tt±fr1f& 100KD-300KD iLWft«Jfcj* 
4fc, *P l~3 ^^^^^^L^^^-^^^jk^^^ l - 3 ^Aj&l 
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6 tffi^&tf] pH-CtiPIJ. 7.0, Ji DEAE Sepharose Fast Flow 
m $ f-$jL&#N£, itfe 0.1 M NaCl ifi 50 mM HEPES &L>ftiL ( pH 
7.0 ) £J 25 ml ^#fifcifcJK,, 0.5 ml/min 0 &U£?iUf) 55 ml 

0.1-0.5 M NaCl ¥j 50 mM HEPES H't>& ( pH 7.0 ) i&Jft, v&i£^ 0.5 ml/min. 
^flt£280mnT4£*!|, ffl-*JtS 3. »M^#^^4& JM^^Ji 
Superdex 200 ^^.i±^#.. # 50 mM HEPES HH* ( pH 7.0 ) # v/Mfr^N , >,£ 
51^ 0.35 rnl/min. 280 nm T^^'J i±J MMl^^M^, &^fik&#i£. 

( ffl 4 SDS-PAGE aUfc*SMt—HMt£. ( 6 5 ). & 
4b^«^i^«-fr*^^(|5 2iMt), 16 kDa 83kDa. i2L 

;fc*f\!M£*6#W^*6, *»XJi#«lH'JaL*^, Afjfcjfr 16kDa6^i£ 
^ 0 ^jk^&J?HSAWb£, WJH#.*^t^3^3E^Jf»jb*-, *q*JT 
# 1 ^3^-5 BSA^^^^f: 83 kDa ® *P$;U«-& 

^ 1:1 HSA-jk&-3r&4ft^i|fc. 

10: ^jfc-vlM^ 

^vcmm^f-^ j. 7.4 D *hf£ 2, 3— 

^jfe^i-S-^ , ^^^+^2, 3— DPG-&^^&^^^^jM^6#L 
f^^*tiTll £&*J 7 HEMOX A^#M^«*Mfc 

>£^jk£r<g-& # P 50 ^ 26.8mmHg, Hill %&l%> 2.30 ( ® 6 ). 

>*A&il&**«.i±*$Mflfcif- (HPLC) 5$MJk.^fo%LM&m%r 
( MALLS , DAWN EOS ,Wyatt Technology Co. , USA ) t&M , # HPLC 
^* A^#-*Mt#^-f-t«.«. (0 7), MMMf TSK 3000SW, 
280nm o ***JMl» 88.5%^*^^l:(Mw)138kD ^jk^L-f-^ J?A_ifa.7fr6 
•$•6 1: l4ftJ&#, 43%#;£^^i:202kD# 2~4>h#6teJ&fr, 

4.5%^ 0.5%. 

$L#^ifc&( COP )% 21.5mmHg, 25mmHg. 

-flL^*., COP— &&. lOmmHg^T, * (PEG) 

(POE) &tf(fija.£L$r& COP & 70mmHg i5t -h > 4rf£*kfrft¥] 



WO 2004/089404 PCT/CN2004/000091 











riD-rioA 


7 I gro / 


pi- 
Li 


11U ~ 1ZDII1M 




i nn — onnirTi 
1UU ~* JvJUJCU 


jNa 


liomM 


Metric 


<3vo 


Jv 


0 O — /I OwiTVyf 

1 .2 ~ 4.ZmM 




jummrig 


La 


Z.UltuVL 


xiill /^^C 


i on — o on 
i.yu Z.oU 


Mg 


lmM 


pH 


7.4 


HCO3" 


25mM 








U.5KM 






HP04 2 " 


0.5mM 








3.0 ~ 8.0mPa.s 








m>& 








it* 



»)&/^<Hl#1jt*'l5fc. 5 * ICR * I, ( 18 - 22 & ) 2 

(271.1-277.7 ^^^r^^^.J3tvi4t, 'Ml 0.5ml/* , K-JK, 5ml/ 

12: Jtt3tAL*^jt*.«,*tJ»iMfc' 

#;8Ur*JU&Jlfr, ^#l#/viL4£ 0.5mm ffijLm 0.3%J?t-&¥j%LZ>1$f- * & 
^^^^fatef-^ &&,$lM*l&,4lJ&£.W: U 
0.5ml/mm^i4JL^*t*LM^JI^#^.30%>^jfa->#, lOmin, ^H,^#-tl 

&RMJ$:tejfa.,ffi.# 25%£;&„ 0.5ml/min #i^>^2k;^#J!*.^j5>J4fr 
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fc&¥j$l&L&'%.%L, #*.*,-f- **tift^J&-«#-, «L 

^^jk^^^M^a^i* 14 ^ ( @ 8), ■ijLa^^^^jk.^j^ 

13: ^^jk^,^ 

Beagle ^y^Sf, /fj *g^^MJ&MfrJ!Nfc.&, 1*1 Ht^Jt#l§Mfr^ffi 
#^^jk^7jc-f- 0 #^o^j&, 4q#.#J*,**fe.-jM**., 
31, jk'fM J ^#^iL^-'t 0 



ii 
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%L M £r & 

^^r^. 100KD ~ 300KD 4ifi) . 
3. »£U'J^#- 1 ^^J&^^^^f^, 

6^-f-^i:i=J;# l~2>iN AJk^&^6^^&fq # l ~ 2 >K 

6. fote&L*)-$r#L l~4 ^^'J^^T^^x^-^^^^, ##4iE 

8. ^^'J^^ 7 ^fii^jk^^^^^^^J^^, 

1) JfJ 0.22 -0.65 Mm ##Ji#i£i±>lO£ 10 ~30KD^^; 

2) ^it^>#^J&^^^^iti±^Ra^^^/g-#, J* pH 
6.6-8.5, &.?t>&SMU& 10mM~50mM, iM PEG #^.^^/f , 

&#PEG400~PEG4000, $^3? 0.25% - 10% , 4~ 10X? o 

11. — ^WJJ^ 1 ^r^iL^^^^^^J^jk^^&t^^l^:. 
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